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The present study deals with the length 
increment data of 15 adult Labeo rohita 
(Ham.) over a period of five months by the 
applicatin of finite difference method at an 
altitude of 1496 m above mean sea level at 
Shilllong, Meghalaya. 
The technique of repeated measurement 
has been used frequently to analyse 
biological growth data (Anderson, 1978). 
Experiments of this type have broad 
application, especially in life and social 
sciences. The alternative approach is the 
time-series anaylsis including auto 
regression (Rosner and Munoz, 1988). Basu 
and Bhattacharya (1996) applied Hills' 
(1968) procedure for growth-curve analysis 
of a freshwater major carp ofindia during 
the early stages of development. This 
methodology has predictive capabilities on 
short and long term bases. The procedure 
may be summarized in the following lines: 
Suppose p+l observations xO, x1 .... xp 
are made on a subject at times t0, t 1,t2 .... tp. 
Typically, the observation x is a length 
data, so that x0 is the initial length, x1-x0 
the growth during the period from t0 t 1 and 
so on. The first set of differences between 
successive length observations 
( equispaced) would be considered to be the 
velocity oflength increment, whereas the 
second set of differeces obtained from two 
successive velocity data are supposed to be 
the acceleration oflength increment of each 
individual species during the period of 
observations, i.e., 
x0 = initial value 
p 
v = L 6x/p= average velocity of growth 
i=1 
a = L 6 2Xj_/(p-1) = average acceleration 
of growth 
i = 2 
where, 6 indicates successive difference. 
This method is quite informative either 
on an individual basis or on a group basis 
to describe the above aspects ofthe growth-
curve. In case of equally spaced ti.me points, 
Hills (1968) recommended the replacement 
ofRao's (1959) orthogonal polynomial tests 
with those based on finite difference. 
The data pertain to Indian major carp., 
Labeo rohita (rohu), obtained from the 
hatchery complex of the Department of 
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Pisciculture, St. Anthony's College, 
Shillong, at an altitude of 1496 m above 
mean sea level. The two-year old (age 
calculated from the hatching period) adult 
fish were stocked in a specially designed 
broodstock pond of the Institute. From the 
stock, 15 healthy brooders were selected 
(Table 1) and successive length 
measurements were made by mark-
recapture method. 
Table 1: Length (em) data of 15 adult 
Labeo rohita measured indi-
vidually for five months 
March April May June July 
28.0 29.5 31.1 32.2 33.0 
30.1 32.2 33.4 34.5 35.0 
31.0 32.3 34.3 35.5 35.4 
29.2 31.0 32.6 34.3 35.5 
37.0 38.7 40.6 42.1 43.0 
30.5 32.2 34.0 35.5 36.7 
30.9 32.5 34.3 35.7 36.5 
31.2 32.4 34.2 35.7 36.2 
27.2 28.8 30.5 31.7 32.3 
29.8 31.8 33.0 33.9 34.6 
28.0 28.9 30.2 31.4 32.4 
31.4 32.3 33.6 34.5 35.2 
40.0 41.0 42.2 43.3 43.9 
32.6 34.0 34.5 36.7 37.8 
28.5 29.6 38.8 32.0 32.9 
The experimental protocol involved the 
total length measurement of 15 adult carp 
at intervals of one month for a period of five 
months. The fish attained full maturity 
during this period of time. For quick 
recording ofthe measurements, the length 
of each fish was indicated by marking on a 
sheet of metal foil, which covered the 
measuring board (Begenal, 1978). The carp 
were transferred to the broodstock pond 
avoiding much handling stress after the 
measurement and the dimensions were 
converted to length values later. The finite 
differences of orders one, two and three are 
given along with the averages of the first, 
second and third differences, i.e., (v), (a) 
and 6. 3 :X) for each of the fish and a group as 
a whole. 
The data were checked for goodness of 
fit ordinary least square regression analysis 
and found that a quadratic function 
adequately fits the data (see Appendix-I). 
Growth, which is not typical in the 
true sense of the term, can be identified in 
some of the fishes by this process. From 
Table 2, it can be seen that fish 9 and 12 
show relatively poor length increment (6. 
x5=0.6 and 0.4), which are reflacted by 
relatively large negative accelerations at 
that point (6. 2x5=-0. 6 and -0.7, respectively). 
Thus, the method of involving finite 
differences helps in identifying any 
anomalies in the growth schedule. 
The authors are thankful to an 
anonymous referee for the valuable 
suggestions. 
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Table 2 : Computations on the analysis of length increment data 
Fish 
.6X2 .6X3 .6x4 .6X5 .62Xz .62JS .62x4 .63x 3 .63x 4 v a .63x 
1. 1.5 1.6 1.1 1.2 0.1 -0.5 0.1 -0.6 0.6 1.3 -0.1 0 
2. 2.1 1.2 1.1 1.3 -0.9 -0.1 0.2 0.8 0.3 1.4 -0.3 0.6 
3. 1.3 2.0 1.2 0.9 0.7 -0.8 -0.3 -1.5 0.5 1.3 -0.1 -0.5 
4. 1.8 1.6 1.7 1.2 -0.2 0.1 -0.5 0.3 -0.6 1.6 -0.2 -0.2 
5. 1.7 1.9 1.5 0.9 0.2 -0.4 -0.6 -0.6 -0.2 1.5 -0.3 -0.4 
6. 1.7 2.2 1.5 1.2 0.5 -0.7 -0.3 -1.2 0.4 1.6 -0.2 -0.4 
7. 1.6 1.8 1.4 0.8 0.2 -0.4 -0.6 -0.6 -0.2 1.4 -0.3 -0.4 
8. 1.2 2.0 1.1 0.9 0.8 -0.9 -0.2 -1.7 0.7 1.3 -0.1 -0.5 
9. 1.6 1.7 1.2 0.6 0.1 -0.5 -0.6 -0.6 -0.1 1.3 -0.3 -0.4 
10. 2.0 1.2 0.9 0.7 -0.8 -0.3 -0.2 0.5 0.1 1.2 -0.4 0.3 
11. 0.9 1.3 1.2 1.0 0.4 -0.1 -0.2 -0.5 0.1 1.2 -0.4 0.3 
12. 0.9 1.3 1.1 0.4 0.4 -0.2 -0.7 -0.6 -0.5 0.9 0.2 -0.6 
13. 1.0 1.2 0.9 0.7 0.2 -0.3 -0.2 -0.3 0.1 0.9 -0.1 -0.1 
14. 1.4 1.5 1.2 1.1 0.1 -0.3 -0.1 -0.4 0.2 1.3 -0.1 -0.1 
15. 1.1 1.2 1.3 0.9 0.1 0.1 -0.4 0.0 -0.5 1.1 -0.1 -0.3 
Averages 1.45 1.58 1.23 0.93 0.13 -0.35 -0.35 -0.47 0.04 1.3 -0.18 -0.21 
Where, 
LXz = length data of respective fish for the month of April-length data of the 
corresponding fish for the month of March 
LJS = length data of respective fish for the month of May -length data of the 
corresponding fish for the month of April 
..6.x4 = length data of respective fish for the month of June -length data of the 
corresponding fish for the month of May 
..6.x5 = length data of respective fish for the month of July -length data of the 
corresponding fish for the month of June 
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APPENDIX-I 
The following tables give the estimted values (obtained by the method of ordinary least 
square) along with observed values of 15 individual adult L. rohita. Our estimated line is 
1\ 1\ 1\ 1\ 
X= a+ b t + c t 2, where tis the time period. 
Table 1 : Observed and estimated 
values for Fish - 1 
Observed Estimated 
1\ 
X X 
28.0 28.478 
29.5 29.915 
31.1 31.095 
32.2 32.021 
33.4 32.690 
Table 2 : Observed and estimated 
values for Fish- 2 
Observed Estimated 
1\ 
X X 
30.1 30.214 
32.2 31.949 
33.4 33.442 
34.5 34.693 
35.8 35.702 
Table 3 : Observed and estimated 
values for Fish - 3 
Observed Estimated 
1\ 
X X 
30.0 30.87 
32.3 32.613 
33.3 34.128 
34.5 35.415 
35.4 36.474 
Table 4: Observed and estimated 
values for Fish - 4 
Observed Estimated 
1\ 
X X 
29.2 29.178 
31.0 31.005 
32.6 32.676 
34.3 34.191 
35.5 35.550 
Table 5 : Observed and estimated 
values for Fish - 5 
Observed Estimated 
1\ 
X X 
37.0 36.886 
38.7 38.897 
40.6 40.594 
42.1 41.977 
43.0 43.046 
Table 6: Observed and estimated 
values for Fish - 6 
Observed Estimated 
1\ 
X X 
30.5 30.446 
32.2 32.297 
34.0 33.964 
35.5 35.447 
36.7 36.746 
Table 7: Observed and estimated 
values for Fish - 7 
Observed Estimated 
A 
X X 
30.9 30.806 
32.5 32.677 
34.3 34.264 
35.7 35.567 
36.7 36.586 
Table 8 : Observed and estimated 
values for Fish - 8 
Observed Estimated 
A 
X X 
31.2 31.086 
32.4 32.657 
34.2 34.044 
35.3 35.247 
36.2 36.266 
Table 9 : Observed and estimated 
values for Fish - 9 
Observed Estimated 
A 
X X 
27.2 28.398 
28.8 28.579 
30.5 29.430 
31.7 30.957 
32.3 33.142 
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Table 10 :Observed and estimated 
values for Fish- 10 
Observed Estimated 
A 
X X 
29.8 29.866 
31.8 31.657 
30.0 33.034 
33.9 33.997 
34.6 34.546 
Table 11: Observed and estimated 
values for Fish - 11 
Observed Estimated 
A 
X X 
28.0 27.936 
28.9 29.044 
30.2 30.166 
31.4 31.362 
32.4 32.452 
Table 12 : Observed and estimated 
values for Fish - 12 
Observed Estimated 
A 
X X 
31.4 31.325 
32.3 32.477 
33.6 33.514 
34.6 34.437 
35.2 35.246 
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Table 13: Observed and estimated Be genal, T., 1978. Methods for 
values for Fish - 13 Assessment of Fish Production in 
Observed Estimated 
1\ 
X X 
40.0 39.294 
41.0 41.329 
42.2 42.722 
43.3 43.473 
43.9 43.582 
Table 14: Observed and estimated 
values for Fish - 14 
Observed Estimated 
1\ 
X X 
32.6 35.786 
34.0 32.467 
35.5 32.234 
36.7 35.09 
37.8 41.025 
Table 15 : Observed and estimated 
values for Fish -15 
Observed Estimated 
1\ 
X X 
28.5 28.44 
29.6 29.681 
30.8 30.850 
32.1 31.949 
32.9 32.978 
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